Purpose: To determine the amount of importance audiologists place on various items related to their selection of a preferred hearing aid brand manufacturer.
D
etermining why and how groups of people or individuals behave is often the topic of study for many sociologists and psychologists, respectively. When this analysis of behavior extends to consumers and their product-purchasing behavior, marketing researchers are typically involved. Perhaps the best example of this type of behavior in the field of audiology is the purchase of hearing aids. As such, major hearing aid manufacturers devote staff and resources to the study of why audiologists select the products of one brand over others.
The overarching method of this market research includes three fundamental stages: segmenting, targeting, and positioning (often referred to collectively as the STP approach). Within these stages of marketing strategy development, a host of statistical analyses (see Lilien and Rangaswamy, 2004 , for review) may be employed to substantiate or refute a priori hypotheses, which often are based on data from focus groups, the sales staff, or simply subjective perceptions held by company executives. In general, however, the findings of these analyses are maintained internally and not disseminated to the target consumer (i.e., the dispensing audiologist). Most dispensing audiologists, presumably, would be interested in learning more about their own purchasing behavior and the behavior of other audiologists, especially if these data were obtained from an independent research source. Moreover, the understanding of the hearing aid brand-preference process is important for the discipline for both professional and ethical reasons.
We already know that most audiologists have a brand preference. Specifically, Johnson (2007) reported that 93.5 percent of audiologists have a favorite brand-based on extracted data from survey results where the audiologist either stated a preferred brand or submitted data showing the repeated purchase of a single brand. The audiologists in this survey also reported use of the preferred brand in 71.4 percent of their hearing aid fittings. There are several different reasons why an audiologist might select a specific manufacturer as his or her favorite, such as reputation, best technology, best customer service, and so on.
There also are ethical issues related to the dispensing of a preferred brand, and for this reason the American Academy of Audiology (Academy) has examined the ethical implications related to an audiologist's relationship with a specific hearing aid industry manufacturer. Hawkins, Hamill, and Kukula (2006) posed 17 situations to members of the Academy and asked them to rate each situation in regard to its ethical concern in four categories ranging from ''nothing wrong'' to ''clearly unethical. '' Two situations in the Hawkins et al (2006) study focused directly on the use of a preferred hearing aid manufacturer (brand). For one of these situations, their results showed that 55 percent of audiologists believed that there was ''nothing wrong'' with primarily using one preferred brand, almost exclusively, to obtain a 20 percent volume discount. Concurrently, 30 percent chose the second response, ''While not unethical, that practice may not be in the patient's best interest. I would be more comfortable working with a professional who did not engage in that business practice.'' The second situation involved an audiologist purchasing a hearing aid franchise location and dispensing its product line almost exclusively. Fifty-nine percent indicated ''nothing wrong'' with this arrangement, and 27 percent indicated the second response choice.
As stated earlier, the identification and importance of factors that drive the brand-preference decision are also of interest to hearing aid manufacturers. Hearing aid manufacturers strive to recruit and maintain loyal customers, as do profitable brands in other industries. Unlike most products, for a hearing aid brand, these ''customers'' usually are not the end user but, rather, are audiologists. This loyal customer segment is the most sought after by manufacturers, as it provides greater profit margins because consumer retention costs are significantly lower than the cost of consumer acquisition (Fornell and Wernerfelt, 1987; Oliver, 1999) . Reichheld (1996) and Reichheld and Sasser (1990) indicate that the net present value increase in profit that results from a 5 percent increase in customer retention can range from 25 to 95 percent, dependent on customer acquisition costs. Each year hearing aid manufacturers dilute their profit margin significantly by spending millions of dollars on such things as technology advancements, product discounts, advertising, training, and incentives. Yet there are little published data that show to what degree these different expenditures affect brand preference or if they have any impact at all.
The present study, therefore, was designed to examine what factors contribute to an audiologist's preference for a given hearing aid manufacturer. In addition to providing general information regarding the audiologists' weighting of different attributes of manufacturers, the findings also relate to ethical concerns of relationships with industry. From a business standpoint, the findings potentially could identify factors that may be helpful in acquiring or maintaining brand-loyal customers.
METHOD

I
n January of each year, the Hearing Journal (HJ) in recent cooperation with Audiology Online (AO) conducts a survey of hearing aid-dispensing professionals via the Internet. The data used in this analysis were collected as part of one of those surveys (Johnson, 2007) . In Johnson, 2007 , results were reported in aggregate form, including responses from both audiologists and hearing instrument specialists, in order to reflect the overall dispensing marketplace. One drawback to aggregate reporting of the data is the absence of an ability to examine the data for only one profession at a time. Additionally, in that article, Johnson (2007) reported on the respondents' ratings for 32 items that potentially could influence brand preference. These 32 items, however, were not statistically defined factors but, rather, were proposed factors, developed by a team of experts familiar with hearing aid dispensing.
The purpose of the present report, therefore, was to first decompose the list of 32 items into independent (orthogonal) statistical factors, whereby no overlap exists in the contribution of identified factors to a hearing aid brand-preference decision based on responses from audiologists alone. Second, by combining the items contained within each of the identified statistical factors and utilizing assigned importance ratings from participating audiologists, the relative importance of each statistical factor was determined. This process is essential to visualize the components importance to audiologists when making a brand-preference decision. Last, differences in the importance of the identified factors were compared with respect to a group of audiologists' actual brand preference. That is, ''Did the importance of the factors depend on whether audiologists prefer to dispense Brand A versus Brand B?''
Participants
Details regarding survey participant demographics in detail have been reported elsewhere (Johnson, 2007) ; however, as applicable to the data discussed in this study they are described again in brief. In total, 367 hearing aid-dispensing audiologists participated in the survey. Of these audiologists, 343 (93.5%) reported having a brand preference, and data from these participants were used for this analysis. Further demographic characteristics of these 343 audiologists are shown in Table 1 and are compared to 2007 Academy membership demographics to indicate the representativeness of the sample population used in this study.
Survey Procedure
The complete 2007 HJ/AO survey consisted of 70 separate questions. However, the 32 items that related to importance to a brand-preference decision were selfcontained in one question of the survey (question #18) and are the basis for this study. Within this question the 32 items were randomized for each respondent taking the survey to alleviate ordering effects. Respondents rated each item for its importance to their own individual brand-preference decision. The assessment rating scale was a standard 11-point scale ranging from 0 (no importance) to 10 (highest importance).
Despite the ordinal nature of the rating scale on which the importance ratings were collected, it is common to treat such data as interval in nature, particularly if at least five or more categories are available (O'Brien, 1979; Berry, 1993; Zumbo and Zimmerman, 1993) . This allows for the usage of more common parametric statistics as opposed to nonparametric statistics when making data comparisons. Each respondent also was asked to identify his or her preferred manufacturer on which the responses to the 32 items were based. This then allowed for statistical analysis of the importance ratings with respect to each brand preference to determine if different brands were selected for different reasons.
Statistical Method
Using the importance ratings, the identification of nonredundant or nonoverlapping factors was accomplished via statistical methods under umbrella categories of data reduction or factor analysis. The most common method for this is principle component analysis (PCA), described in the audiologic literature by Humes (2003) , in which case the word component is synonymous with the word factor. In addition to the PCA method of factor analysis, several other methods also exist (e.g., unweighted least squares, generalized least square, and maximum likelihood). While a discussion of how each of these methods differs is beyond the scope of this article, each of these four methods was implemented to determine whether identified factors were dependent upon the method of factor analysis that was used. The method of analysis did not affect the number of identified factors, as each method yielded the same number of factors. However, the grouping of some items on various factors was somewhat affected by the factor analysis method. Our results are presented based on the principle component analysis method, as it is the most common method. Moreover, it has been used successfully in other hearing aid research studies (e.g., Humes, 2003) .
In addition, PCA allowed for straightforward labeling of the factors based on items that grouped within each of the identified factors. Identified factors were based on eigenvalues greater than 1.0, a common cutoff value in factor analysis solutions (Gorsuch, 1983; Humes, 2003 ). An eigenvalue of 1.0 refers to the percent of variance accounted for by 1.0 divided by the number of items included in the factor analysis. In this study, an eigenvalue of 1.0 corresponded to 1 divided by 32, or a value of 3.125 percent.
RESULTS
P
rior to the analysis of item rankings, we first examined the demographics of the individuals who responded to the survey. Chi-square analysis indicated no significant difference between the study sample and Academy membership in terms of gender (x 2 [1] 5 0.089, p 5 .765). Proportionally more individuals with Au.D.s participated in the survey than there are in the Academy membership, while proportionately fewer individuals with a master's degree participated. Further comparisons between workplace environment and years of work experience were not completed via chisquare analysis, as the categorical choices between the two samples are dissimilar. However, as shown in Table 1 , our sample appears to be quite representative of the Academy membership.
In general, the respondents reported that they were very pleased with how well the products from their preferred brand met the needs of their full range of patients: an average of 8.73 on a 0 (very poorly) to 10 (very well) rating scale. Given this high rating, it is not surprising that these audiologists reported dispensing an average of 71.4 percent of their hearing aids from their individually preferred manufacturer. In fact, a parametric correlation analysis between these two answers yielded a significant r 2 value of 0.37, suggesting that how pleased audiologists were with their brand preference moderately related to their level of reliance on that brand (i.e., the percent of time the brand was dispensed; F[1, 339] 5 54.9, p , .001). Treating these same data as nonparametric revealed similar findings; Spearman's rho was 0.36, p , .001. In total, these 343 audiologists reported preferences for 20 different hearing aid brands; however, the majority of preferences (92.4%) were for one of seven hearing aid brands (listed alphabetically): GN ReSound, Oticon, Phonak, Siemens, Starkey, Unitron, and Widex.
Principle component analysis with a Varimax rotation indicated the presence of seven distinct, orthogonal factors. Collectively, the seven factors accounted for 57 percent of the variance in the data set and therefore indicated that a sizable portion of the variability underlying a brand-preference decision was accounted for by the factor solution. These seven factors are shown in Table 2 , with the variance accounted for by each individual factor. In order to determine which of the 32 items best grouped with one of the seven factors, the factor solution provides factor loadings. Factor loadings can range from 0.0 to 1.0, indicating the degree to which items correlate with or load onto a factor. Lower values indicate less correlation, while higher values indicate more. An item's highest factor loading (i.e., the primary factor loading) indicates the factor to which it most closely belongs. When factor loadings exceed 0.3 on more than one factor, oftentimes secondary factor loadings are reported.
For this study, a seven factor by 32-item factor loading (correlation) matrix was generated. Primary and secondary factor loadings are shown in Table 3 for each of the 32 items. A descriptive name was chosen for each category based on the factors included according to the primary factor loading, as is customary in factor analysis studies. The names chosen for each of the seven factors are Aptitude, Image, Sales and Speed of Delivery, Exposure, Contracts and Incentives, Colleague Recommendations, and Cost. For example, Factor 3 was named Sales and Speed of Delivery as items such as field sales representative, inside sales representative/ audiology support, product training, and speed of product delivery weighted most heavily onto this factor. Likewise, low price and high value weighted most heavily onto Factor 7, and so we named this factor Cost.
Communality values are also provided for each of the 32 items in Table 3 . This value, provided in parenthe- ses next to each item, refers to the portion of each item's variance that can be accounted for by the factor solution (see Gorsuch, 1983; Humes, 2003) . For the most part, these values were moderately high, $0.4, to high, $0.7, with the exception of one item's value: Ability of brand's product to match a prescriptive target for patients' hearing losses had a moderately low value of 0.32. Overall, communality values for the vast majority of items were considered high enough to consider the factor analysis solution a ''good fit.'' Certainly, other factor solutions have been advocated as adequate with communality values of similar magnitude (e.g., Humes, 2003) .
Importance of Identified Factors
Once the statistical factors underlying the hearing aid brand-preference decision had been identified, the next question to be answered was ''How important are each of these factors to the brand-preference decision?'' In order to answer this question, the actual ratings of importance provided by the audiologists to each of the items, now grouped within one of the seven factors, were analyzed.
For each item grouped within a factor, the importance ratings obtained on the 11-point rating scale, 0 (no importance) to 10 (highest importance), were averaged across all of the audiologists' responses. For example, the importance of Factor 1, Aptitude, is composed of the average importance ratings from all respondents on the following items: Reliability of brand's products, Quality of brand's products, Fit/ comfort of products in patients' ears, Brand's customer service, and Brand's programming software (see Table 3 ).
The average importance of each factor was calculated in a like manner for the remaining six factors, and each factor's importance is shown in Figure 1 . Based on these mean ratings, the factors were arranged from most to least important. A further comparison to determine statistical differences in the importance of each factor was performed utilizing multiple t-test comparisons of two adjacent factors (e.g., Aptitude vs. Image, Image vs. Cost, etc.). The significance values of these pairings are shown in Table 4 and suggest that all pairings of the mean ratings of importance were significantly different from one another, with the exception of Image versus Cost as well as Cost versus Sales and Speed of Delivery. Note that not all possible comparisons are listed in Table 4 . Referring to Figure 1 , this is because once any factor below (i.e., less important) an upper adjacent factor (i.e., more important) was shown to be significantly different, every other factor farther below (even lower importance) was also significantly different from the original upper adjacent factor. Additionally, when the importance of these factors was analyzed with respect to demographic characteristics of the audiologists (i.e., their gender, educational degree, work location, and employment status), no major differences were apparent (no mean differences were larger than 0.4). 
Factors' Rated Importance with Respect to the Specific Brand Preference
The possible relationship between the rated importance of each of the seven factors and the specific brand preference held by different audiologists was also examined. This was of importance to determine whether audiologists who prefer Brand X versus Brand Y place different amounts of importance on the seven factors. For this analysis, only the top seven preferred hearing aid brands mentioned earlier were included, which accounted for 92 percent of the brand preferences. At least 21 audiologists (6%) preferred one of these seven brands, and the maximum number of audiologists' preferences for any one of these brands was 82 (24%).
These seven manufacturers were randomly labeled with a letter coding of A through G. A multivariate analysis of variance with a post hoc Tukey test using the mean importance ratings of the seven factors for the seven brands yielded the following outcomes. For six of the factors, no differences between the seven brands were statistically significant; however, statistically significant differences between the brands did exist for one factor: Contracts and Incentives (Table 5) . Thus, it can be said that more or less importance is placed on the Contracts and Incentives factor by audiologists who prefer different brands. It is important to note, however, that this factor had the lowest overall mean importance of the seven factors examined. The mean importance of the Contracts and Incentives factor by brand is shown in Figure 2 . Significant differences were identified between Brands A and F and Brands E and F.
DISCUSSION
T he primary purpose of this study was to examine how audiologists select their preferred hearing aid manufacturer. We identified seven distinct factors that significantly contribute to the decision of hearing aid brand preference. The mean importance of these factors was assessed, indicating that aspects of the brand's aptitude and image were the most important, while colleagues' recommendations as well as a brand's contracts and incentives were the least important.
The results of this study indicate that while the preferred hearing aid brand differed among audiologists, audiologists still reported basing their brandpreference decision on similar factors of similar importance. One minor exception to this statement was evidenced by small statistically significant differences in the importance ratings of Factor 5, Contracts and Incentives, for comparisons between Brands A and F as well as Brands E and F. Specifically, this factor was more important to those audiologists who preferred Brand F than to those preferring Brands A and E. Also, in Figure 2 it can be seen that audiologists preferring Brand D put a higher mean importance by 1.4 on the Contracts and Incentives factor than those who preferred Brand E. This is the same mean difference that is shown to be statistically significant between Brands A and F. However, the comparison between Brands D and E did not reach statistical significance, defined at p , .05. This is due, in part, to either fewer audiologists preferring Brands D and E or increased variability in their importance ratings for this factor. Despite the small identified differences between Brands A and F as well as E and F, the Contracts and Incentives factor was always the least important of the seven.
Since these study results do not indicate that brand preferences are strongly differentiated based on the rated importance of brand-relevant attributes, there is need for a further examination of hearing aid brands by audiologists across a variety of performance, quality, and reliability domains. That is, just because the respective hearing aid brand preference of one audiologist is based on factors of similar importance to an audiologist preferring another brand, this in no way implies that the two audiologists believe that the two hearing aid manufacturers are equivalent to one another. Instead, these study findings point to the next logical hypothesis; perceived differences of Brands A, B, C, and so on regarding the most important factors to a hearing aid brand-preference decision (i.e., aptitude, image, etc.) are the cause of a developed preference. This notion has been thoroughly explored by those individuals in marketing who often evaluate consumers' perceptions and preferences for different brands using perceptual mapping techniques (Lilien and Rangaswamy, 2004) .
In these maps, both perceptions and preferences of consumers can be represented in multidimensional space to clearly visualize perceived and real differences among competitive brand sets. Thus, such techniques would afford an understanding of the evaluations that have been made by audiologists that ultimately gave rise to an individual audiologist's brand-preference decision. It is this type of analysis that is expected to be of substantial financial interest to a brand and its company. Other parties with expected interest in this type of analysis would be institutions responsible for large-scale hearing aid purchasing, whose distribution of hearing aid products and their associated costs are subject to the brand preferences of hired audiologists (e.g., the Department of Veterans Affairs). That is, an increased understanding of the purchasing preferences of employees would better prepare an institution for the negotiation of financial contracts.
Regarding interpretation of this study's results, it is of note that almost all of the audiologists in this study sample resided in the United States. Hence the importance ratings indicated by this study are not necessarily indicative of expected ratings by audiologists in other countries around the world. In addition, in regard to the one item with a low communality value as determined by the factor solution procedure, Ability of brand's product to match a prescriptive target for patients' hearing losses, the pattern of participants' responses to this item was not well represented in the factor solution. This is also evidenced by the low factor weightings of 0.33 and 0.35 on Factors 2 and 6, respectively. One interpretation of this finding is that this item was not very important to audiologists, but that would be inaccurate. In fact, its average rating was quite high (8.1 on the 0-10 rating scale); instead, the low factor weightings indicate that the item does not conceptually correspond with the other statistically identified factors.
Given the similar factor loading weightings on Factors 2 and 6 and the item's descriptive relationship with perceived image of a brand rather than colleague recommendations, this item was grouped with other items on Factor 2, Image, as opposed to Factor 6, Colleague Recommendations. That is, its mean rated importance was high, much like other items on the Image factor. In contrast, items most highly correlated with the Colleague Recommendations factor (i.e., recommendation from a colleague and previous mentor's preference for a particular brand) had a combined mean importance rating of 4.4. One alternate solution to including this item with the Image factor would have been to not include the item in the analysis at all. Doing so only decreased the mean rated importance of the Image factor, by 0.06. Thus, given its lack of an effect on the rated importance of the Image factor, it was chosen for inclusion rather than exclusion from the study.
The differences between the ratings for the original 32 items reported here are not as large as was reported in an earlier publication (Johnson, 2007) . For example, in this previous essay, three to five interval differences between brands were demonstrated on five of the 32 items: a brand's field sales representatives, patients' request for a particular brand, a brand's leadership team, a previous mentor's preference for a particular brand, and a brand's humanitarian efforts. We need to point out, however, that these differences were between single items rather than factors that were used in this study. In addition, these significant differences in importance ratings were derived from comparisons using data from both audiologists and hearing instrument specialists combined. Also, the importance ratings from dispensers who preferred Beltone, Miracle-Ear, and Sonic Innovations were used in that report (companies that were not included in our analysis because they were not selected by 20 or more audiologists). Thus, the results of this article, using data from only audiologists, suggest fewer differences between brands in the importance ratings of factors underlying the hearing aid brand-preference decision.
As mentioned in the introduction of this essay, there has been some concern related to the ethics of brand selection. Our results support the notion that hearing aid brand selection by audiologists (according to their selfreport) is ethically driven. That is, audiologists are placing more importance on seemingly more ethically appropriate factors (e.g., aptitude and image) than on more questionable factors such as contracts and incentives. Additionally, the factor of Cost, which included obtaining high-value hearing aid products in conjunction with low cost, was rated the third most important factor. While it is difficult to infer from this finding whether importance placed on this factor is based on an attempt to improve the audiologist's profit margin or to benefit the patient's communication performance or financial wellbeing, from an ethical standpoint, it seems appropriate that the importance rating of the Cost factor is significantly less than the Aptitude and Image factors. Likewise, marketing-related brand aspects such as the Sales and Speed of Delivery and Exposure factors were only of modest importance, ranked fourth and fifth.
As discussed earlier, our results do appear to support the conclusion that some audiologists select their preferred brand due, at least in part, to incentives provided by manufacturers. That is, Contracts and Incentives remains of marginal importance given the mean importance rating of 3.2 across all brands, and this appears to be a reason why one brand may be selected rather than another. If we look at other disciplines, Ferná ndez et al (2000) demonstrated that, while ranked low relative to most other influences, financial incentives also were marginally influential in medical practice according to general primary care practitioners. In the Fernandez et al (2000) study, it was assigned a mean ranking of 7.4 on a 1 (most important) to 9 (least important) scale. More striking, the use of financial incentives to change medical practice was still considered somewhat legitimate, with a mean rating of 3.2 on a 1 (not legitimate at all) to 7 (very legitimate) assessment scale.
Finally, it is important to state that the statistical factors identified in this study were dependent upon the original 32 items used in the 2007 HJ/AO dispenser survey. It is possible that other items also may be of importance to at least some audiologists' brand-preference decisions. And also, as with most all surveys of this type, we have no way of knowing if the importance ratings assigned by the respondents were the ''true scores'' or what appeared to be the ''right answers'' that would be provided by a prudent audiologist.
CONCLUSIONS
B
ased on importance ratings of 32 items underlying a hearing aid brand-preference decision, seven statistically defined factors were identified from the responses of 343 audiologists who reported having a preference for one hearing aid brand. The most important factors were a brand's aptitude, image, costs, and sales/speed of delivery, while the least important factors were exposure to a brand and colleague recommendations, as well as contracts and incentives. The importance of six of the seven factors did not vary in accordance with the actual brand preference of the audiologists, that is, whether they preferred hearing aid Brand A, B, C, and so on. However, small significant differences in the importance ratings of the least important factor of the seven, Contracts and Incentives, were identified between brands. This suggests that some audiologists place more importance on this factor than do others and that these differences are tied to the use of particular brands. As the importance ratings of the six most important factors did not change with respect to the actual brand preference, this study suggests the need for an evaluation of audiologists' perceptions regarding hearing aid brands. It is likely that perceptions of hearing aid brands on items that constitute the most important factors to audiologists' individual brand-preference decisions (e.g., a brand's perceived aptitude and image) are the cause of a developed brand preference.
